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Origins of Wood Ash
By-product of burning wood for energy
• 7-8% of New Hampshire’s electricity needs are met by 
wood-fired boilers
Sources of wood fuel
• Whole tree wood chips
• Wood residue (sawdust, shavings, bark) 
• Waste wood (pallets, C&D debris, papermill sludge)
Two Types of Ash
• Fly Ash – Collected in pollution control systems
• Bottom Ash – Sand, grit, clinkers, etc., left behind after burning the wood
Benefits of Wood Fly Ash as a Soil Amendment
• pH adjustment (sweetens soil)
– neutralizes soil acidity
– reduces aluminum toxicity
– increases phosphorous availability
• Source of limiting nutrients
– Primarily potassium, but also Ca, Mg, P and 
some micro-nutrients
– not a source of nitrogen
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More Recent Markets for High Carbon Wood Ash
Odor control
• Biosolids compost facilities
• Active landfills
Sorption of VOCs
• Used for remediation of contaminated soil 
at former manufactured gas plants
Does the High Carbon Wood Ash Behave Like Biochar 
When Used as a Soil Amendment?
Asked to provide a preliminary assessment
• Review quantifiable benefits attributed to biochar
• Using soil incubations, make a relatively quick assessment to 
determine if this is a market worth pursuing
Soil Incubations
• Equivalent of 1 ½ growing season in New England
• Interested in stability of soil carbon and changes in CEC
• Focus on finding an application rate that does not create a 
nutrient imbalance
Also looked at seedling germination (concern about salt 
content and pH)
Does it make sense to go back to use as a soil amendment?
Soil Fertility Results
Soil:Ash ratio (by 
volume)
% Soil 
(by volume)
% Fly ash
 (by volume)
Estimated lime addition 
(tons/acre – dry wt.)*
Control (no ash) 100 0 0
10:1 90.9% 9.1% 4.6
5:1 83.3% 16.7% 8.4
2.5:1 71.4% 28.6% 14.3
*based on calcium carbonate equivalent of wood ash and hypothetical 8” depth of topsoil.  
  pH P K Mg Ca CEC* Soluble Salts
Soil/Ash Blends   Mg/kg (plant available) meq/100g mmhos/com
Control Soil 5.3 12.2 138 120 978 3.7 0.49
10 Soil:1Ash 7.1 23.4 518 276 3546 7.2 0.67
5 Soil:1 Ash 7.7 40.4 1204 474 6526 10.1 0.89
2.5 Soil: 1 Ash 7.9 71 2606 880 12008 11.0 0.82
*based on direct measurement of CEC using strontium chloride for cation displacement
Approximately 
• 17 tons/ac
• 33 tons/ac
• 64 tons/ac
Based on 8” depth of 
incorporation
Soil Fertility Results - Continued
*Based on charge equivalent of extractable base cations and acidity
  %K* %Mg %Ca NO3 NH4
Total 
PAN
Soil/Ash Blends Mg/kg (dry wt. basis)
Control Soil 3.3 12.4 52.7 25 2 27
10 Soil:1Ash 6.2 10.8 83.0 11 1 12
5 Soil:1 Ash 7.8 10.0 82.2 9 1 10
2.5 Soil: 1 Ash 9.0 9.9 81.1 8 1 9
Soil Micro-Nutrients
  S Zn Mn Fe Cu B
Soil/Ash Blends  Mg/kg (plant available)
Control Soil 60 0.3 3.6 19.6 0.21 0.3
10 Soil:1Ash 74 0.8 6.2 7.1 0.08 0.7
5 Soil:1 Ash 95 1.8 13.3 7 0.13 1.4
2.5 Soil: 1 Ash 142 4.1 26.9 6.2 0.13 2.5
Target Range >15 1 – 2 4 – 8 6 – 10 0.25 - 0.60 0.5 – 1.2
Stability of Carbon
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Early Plant Growth: Tomatoes and Cucumbers
Soil/Ash Blends Cucumbers Tomatoes 
 
# of seeds 
germinated 
% 
germination 
# of seeds 
germinated 
% germination 
Control Soil 18 100% 18 100% 
10 Soil:1Ash 18 100% 18 100% 
5 Soil:1 Ash 18 100% 17 94% 
2.5 Soil: 1 Ash 18 100% 15 83% 
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Soil Physical Properties
Soil/Ash 
Blends
Bulk 
Density 
(g/cm3)
Total 
Porosity 
(%)
Aeration 
Porosity 
(%)
Volumetric Water Content  
  (% by volume)
0.06 bars 0.1 bars 3 bars
Control Soil 1.60 40.2 23.4 31.4 25.7 16.7
5 Soil:1 Ash 1.45 45.1 25.9 40.3 37.0 19.2
Carbon Comparison: 
Biochar and High Carbon Ash
%
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High Carbon Wood Ash Use for Use with Pesticide 
Impacted Composts
In the past decade there have been several documented cases of residual levels of 
broadleaf herbicides (primarily clopyralid and aminopyralid) in yard trimmings and 
horse bedding used as compost feedstocks negatively impacting crops on which the 
finished compost is used.
RMI has been working with impacted composters to determined the impact of high 
carbon ash use on the composts, and initial results are promising
Conclusions from Preliminary Assessment
Adding this High Carbon ash to soil at a rate of 25 dry tons per 
acre provides for
• An additional 16 tons per acre of stable soil carbon (in this case increasing 
soil carbon from 1.2 to 2.7%)
• CEC increase of 6.4 meq/100g soil (in the sandy loam used in this trial)
• Increase in water-holding capacity
• Increases in soil K, Ca, Mg, and P without causing marked soil nutrient 
imbalances related to cation saturation and alkaline pH
• Possibly improved biomass production
Is this High Carbon Ash Biochar?
• This is not a by-product of pyrolysis
• It provides many of the attributes to soil that are 
attributed to the use of biochar as a soil amendment
• Currently available in relatively large quantities (5000 
tons per year from this one biomass plant)
Ash from this plant is unique, because no reinjection is used
• Less Btu per ton of wood chips, but
• Higher value of the fly ash
• Improved emissions
• Unintentionally lower carbon footprint (larger portion of carbon in wood is 
sequestered in the soil)
Improved market for high carbon ash could benefit biomass power, while meeting some 
of the goals of biochar advocates
Questions?
andrew@northerntilth.com
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